diagnosis
Clinical presentations depend on the site of the primary tumor and whether they are so called functioning tumors, i.e. whether the peptide and amines secreted by the tumor produce clinical symptoms. Most NE-GEP tumors are non functioning and present fairly late with symptoms of mass effects or distant metastases. Patients with clinical symptoms suggesting a NE-GEP tumor should be referred to a center with particular interest and knowledge in these diseases. The histopathological diagnosis is performed on tissue samples obtained either by open surgery or by core needle biopsy from metastatic sites. There are three systems of nomenclature in use according to tumor cell characteristics and the comparison is presented in Table 1 . The family of NE-GEP tumors constitute a heterogeneous group (summary is presented in Table 2 ), but all share several common immunohistochemical features (immunoreactivity for the so called 'pan-neuroendocrine' markers) including positivity for at least chromogranin A, synaptophysin and neuron-specific enolase (NSE). The proliferation capacity should always be evaluated with staining for the proliferation marker Ki-67 expressed as a percentage of positive cells. Depending on clinical symptoms, specific hormonal markers can be demonstrated in tissue samples, and also measured as circulating markers in serum. The most important general circulating tumor marker is chromogranin A. A specific marker for patients with carcinoid syndrome is urinary 5-HIAA, whereas for pancreatic tumors, gastrin, insulin, glucagon and vasoactive intestinal peptide (VIP) are other specific markers that should be determined according to clinical symptoms [II, B] . The genetic background is not completely clarified for most of these tumors, but tumors associated with MEN-I and some sporadic ones show specific loss of heterozygosity of the 11q13 region, which harbors the MEN-I gene, a tumor suppressor gene encoding a protein called menin. Tumors related to vHL disease show mutation of the vHL gene, which has been mapped to chromosome 3p25.3 and acts as a tumor suppressor gene.
staging and risk assessment
In the UICC-TNM staging system, there is no specific TNM staging for NE-GEP tumors, and they should be staged according to the organ they arise from. Recently a TNM staging of foregut neuroendocrine tumors (Table 1) including a proposal for a grading system has been established by the European Neuroendocrine Tumor Society. TNM stages for gastric, duodenojejunal, pancreatic and jejunoileal NE-GEP tumors are presented in Tables 3-6. The grading system (grades I, II and III) is related to the proliferation capacity of the tumor measured by Ki-67 staining of the tumor specimens. The grade I tumor shows Ki-67 in <2%, grade II tumor in 2-20% and grade III tumor in >20% of tumor cells.
NE-GEP tumors should be further characterized by specific marker determination in biopsy samples and by determination of specific tumor markers in the plasma (depending on the associated clinical syndrome). Dynamic stimulation tests may be required in specific cases (fasting test for insulinomas, secretin test for gastrinomas, etc). Determination of nonspecific markers such as chromogranin A, NSE, urinary 5-HIAA and serotonin are of clinical value in many NE-GEP tumors including apparently non-functioning tumors [II, B] .
Preoperative staging procedures should always include somatostatin receptor scintigraphy (octreoscan) [II, B], although it is not equally sensitive for all NE-GEP tumors, as well as single photon emission tomography (SPECT) [II, B] . This technique should always be complemented with CT or MRI (depending on the tumor location), which offers a more precise anatomical definition.
18 FDG-PET can be useful for staging in less differentiated NE-GEP tumors, but seems to offer no advantages in well-differentiated tumors. 5-HTP and L-DOPA-PET appear to have increasing utility in the management of these tumors. 
Annals of Oncology clinical recommendations
Patients with neuroendocrine pancreatic tumors often present with metastatic disease (>70% of patients) except for insulin-producing tumors, which are benign in 85-90% of cases [II, A]. The largest group of NE-GEP tumors are the so-called midgut carcinoids or classical carcinoids. About 40% of these present with a carcinoid syndrome including flushing, diarrhea and endocardial fibrosis. The 5-year survival rate for patients with neuroendocrine pancreatic tumors is estimated to be 60-100% for localized disease, 40% for regional, 29% for metastatic and 80% for all stages. Similarly, for classical midgut carcinoids the 5-year survival rate has been reported to be 60% for all stages, 64% for localized disease, 72% for locoregional disease and 50% for metastatic disease. 
metastatic and recurrent disease
The majority of patients present with metastatic disease. Even in metastatic disease, surgery plays an important role in reducing tumor mass and can be performed before or concomitantly with medical treatment. Other means of cytoreductive procedures are available, such as radiofrequency ablation, laser therapy and embolization of liver metastases [III, B] .
Cytotoxic treatment has been the standard for advanced neuroendocrine pancreatic tumors, but is of limited value for the treatment of low proliferating NE-GEP tumors (response rates 30-50% compared with <10%). The standard combination chemotherapy regimens include the following: 
follow-up
Patients should be followed at 3-monthly intervals during treatment with cytotoxic agents or biological therapy in order to assess response to treatment. Patients undergoing curative surgery should be followed every 3-6 months for at least 5 years in order to detect eventual surgically removable recurrences. Examination should include specific or non-specific biochemical markers depending on the associated (or lack of) literature
